Sensitivity of cells to diphtheria toxin depends upon the species from which the cells originate (3, 10) . However, the toxin sensitivity of cultured cells from different organs within an animal are the same (5, 14) . The data presented in this report show that although the toxin sensitivity of different culture cells from the same embryo are similar, the kinetics of intoxication can be different. Protein synthesis is inhibited more rapidly by diphtheria toxin in fibroblasts from 18-day or younger embryos than from 20-day embryos. This difference is not evident in heart cell cultures from embryos of different ages. The difference in the kinetics of inhibition of protein synthesis between cell cultures appears to be due to the ease of entrance of the active form of the toxin into younger cells allowing for an earlier expression of the toxic effects. Cell culture. Primary cultures of chicken embryo fibroblasts (CEF) were prepared from 9-to 20-day-old, cofal-negative, c/o type chicken embryos and 1-day-old chicks (Spafas, Inc., Norwich, Conn.) by the procedure of Hanafusa (7) . Secondary cultures were seeded at 2 x 106 cells per 100-mm petri dish in secondary media. Cultures from chicken embryo heart were prepared as described by Schneider et al. (12) .
Chicken embryo growth. Embryo growth rate was determined by weighing triplicate samples of decapitated and eviscerated embryos each day from day 7 of incubation until the day of hatching.
Assays for sensitivity to intoxication by diphtheria toxin. Sensitivity to intoxication by diphtheria toxin was determined by three independent methods: (i) inhibition of protein synthesis in cell culture (8, 16) ; (ii) cell death in culture (9); and (iii) embryo death after amniotic or intravenous inoculation of toxin (11).
EF-2 quantitation. Quantitation of the EF-2 content of CEF was done as described by Gill and Dinius (6) . RESULTS Different responses of protein synthesis to intoxication. As defined by inhibition of protein synthesis, culture fibroblasts from 9-to 18-day-old embryos had the same response to intoxication by diphtheria toxin (Fig. 1) . However, between day 18 and 20 there was at least a 10-fold decrease in the response of the fibroblasts to toxin. The response of fibroblasts cultured from 1-day-old chicks was similar to that of cells from the 20-or 21-day-old embryos. In all cases, the cells cultured from the tissues were morphologically identical, containing only fibroblastic cells. Continued in vitro growth of fibroblasts from 10-day-old embryos through 15 (8, 16 ). Cell monolayers were dispersed with ethylenediaminetetraacetic acid, seeded in screw-cap tubes, exposed to toxin for 3 h at 37rC, and then exposed for 2 h at 37"C to 1 ILCi of 3H- sages had no effect on their relative response to intoxication, indicating that in vivo growth was required for the change to occur. The change in the response of protein synthesis to intoxication correlated with the change in the growth of the embryo. The chicken embryos undergo exponential growth through day 18 of development, doubling in mass approximately every 36 h. The rate of growth was much slower during the final 3 days of development, with the mass of the embryo increasing by less than 15% during that time period. In addition, the cultured fibroblasts from the embryos of increasing age showed decreased protein synthesis (Table 1) . Determinations of the EF-2 content of cultured fibroblasts showed fibroblasts from 10-day-old embryos contained 3.4 x 10'-nmol/CEF, and fibroblasts from 21-day old embryos contained 4.7 x 10-1o nmol/CEF. The decreased EF-2 content of fibroblasts from older embryos correlates with a decreased level of protein synthesis. However, the EF-2 content of the cells cannot explain the decreased response of protein synthesis to intoxication.
To examine the toxin response of another cell type, chick heart cell cultures were prepared by the method of Schneider et al. (12) . There is no difference in the response of protein synthesis of heart cultures to intoxication from 11-and 20-day-old embryos (Fig. 2) . The toxin response of the heart cultures is equal to the response of fibroblasts from embryos 18 days of age and younger. A dose of 3 X 10 ,ug of toxin per ml inhibits protein synthesis of heart cells from 21-day-old embryos 40% within 5 h (Fig. 2) but has no effect on fibroblast cells from similar aged embryos in the same period of time (Fig. 1) . Death of cells in culture by intoxication. Fibroblasts cultured from 10-and 21-day-old embryos were exposed to various concentrations of toxin and observed for cell death for 72 h. The minimum lethal dose of toxin was 0.002 ,ug of toxin per ml for cultured fibroblasts from young and old embryos.
Sensitivity of different-aged embryos to diphtheria toxin. In vivo 50% lethal dose (LD5o) determinations were done on developing embryos by inoculating various toxin dilutions intravenously or into the amniotic sac. Embryo death was determined by lack of embryo movement and disappearance of vascular structure upon candling of the egg. Death was confirmed by direct examination of the embryo. Surviving embryos were incubated until hatching. Although the LD50 per embryo increased through embryonic development, the L50 per gram of body weight did not show a significant change ( Table 2) .
Kinetics of intoxication. The different results on relative toxin sensitivity of cells obtained from the 5-h protein synthesis assay and the 72-h cell death assay suggest that the kinetics of intoxication of fibroblasts from differentaged embryos is not the same. This is supported by the data shown in Fig. 3 (2) .
A comparison of the cytotoxicity of diphtheria toxin for cells from a variety of tissues (heart, brain, and muscle) shows each tissue retains the same degree of sensitivity as the whole embryo (13, 14) . Thus, diphtheria toxin appears to act as a general cytotoxin. These results contrast with in vivo studies which indicate that heart muscle is the target organ for the action of toxin in the intact host (1, 2) . The in vivo target specificity of heart tissue appears to reflect a more rapid response to toxin as compared with other tissues. Under in vitro conditions, we have shown that 3 x 1i'4 Ag of toxin inhibits protein synthesis of heart cells from 20-day-old embryos within 5 h but has no measurable effect on fibroblasts from similar-aged embryos in the same period of time ( Fig. 1 and 2) . Kinetics studies have shown that this dose of toxin will begin to produce a measurable inhibition of protein synthesis after exposure of fibroblasts from 21-day-old embryos to toxin for 6 h (data not shown). Cells from these different tissues would have the same sensitivity to toxin when measured in terms of cell death by the cytotoxicity assay (13) (14) (15) .
